Potent neurotoxic fluorinated 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine analogs as potential probes in models of Parkinson disease.
We synthesized a number of fluorinated analogs of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), and tested their suitability as substrates for monoamine oxidase B in vitro and their dopaminergic neurotoxicity in vivo. Two of the compounds tested, 2'-F-MPTP and 2'-CF3-MPTP, were better enzyme substrates and possessed more potent neurotoxicity for nigrostriatal dopamine neurons than MPTP, especially 2'-F-MPTP. The results of the in vivo neurotoxicity experiments correlated well with the suitability of the compounds as substrates for monoamine oxidase. These findings could serve as a basis for the use of 18F-labeled analogs of MPTP for positron emission tomography studies of nonhuman primates for better understanding of the factors underlying MPTP toxicity. Furthermore, the discovery of two MPTP analogs with enhanced selective neurotoxicity to dopaminergic neurons may be an important clue in the continuing efforts to define the chemical structure-activity factors governing MPTP neurotoxic activation mechanisms.